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@ SoBd,phytoactivBcompositton8, methods of use and methods of preparation. 

@ Disclosed are soGd, phytoactive, N-phosphonomethyl-N- 
caiboxy-methyl compositions. Also disclosed are processes for 
the preparation of such compositions by 

(^ fbnning an initial rruxture comp ri s i ng a phytoactive N- 
Phosphonomelhyl-ht-carboxyrneaiyl compound, a solvent and a 
molten surfactant, the suifMtMit being solid at ambiertten^ 
turas; 

(b) removing sohnm from the initial mixture to 16^ 

mixlure at a temperahjre above the melting poM of the suifao- 
tant; 

(c) ooofing said final ndxiure to a temperature below the 
rnelting poim of the surfectait to form a ^^flhosphonomethyt4^ 
carboxymethyt oomposition wtdch is solid at ambient tempera- 
tures; and 

(d) processing said composition into particulate fonii, such 
as pellels. flakes, granules, or powders. 

Furtherdisctosed isthe usetherecrf VI contreOing vegetation. 
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SOLID, PHim)ACEIVE CCMPC3SITI0NS/ MEEOa^S OP 
aSE Mm METBOSS CP EREEMgmOW 



Oliis indention relates to nc^el, solid, phytoactive ocn^ositions 
oGoipcising certain surfactants and phytoacti^e canpounds containing the 
moiety: 

? I? 

I. C-CH2-N-CH2-^ 

and to methods of manufacture of such car^sitions. 



5 The phytoactive con^unds containing the moiety set forth ^dbo^e 

as Ebnnula I are designated herein as IHEtosEtoncTOthyl-W-carbcBQmethyl 
caupounds or "EMCM" oanpotaids. Ihese oorapounds and the moiety of Ebxmula 
I will be further defined and iUustrated hereinafter. For convenience, 
the ffaytoactive canpocsids containing the moiety of Fbrmula I will herein-" 
10 after be designated ^HSM ca np ounds. 



A large nunber of phytoactive EMCM car^unds are known in the 
. art. Ohe term "phytoactive" as used in describing this invoition means 
effective as a plant growth regulator, as a herbicide, as a defoliant or 
the like. Illustrative of such IMCM oGoqpounds and their use are; 
15 U.S. Patent 3,455,675, Drani, JUly 15, 1969, ^titled 

"Minopbospbonate Herbicides"; 

U.S. Pateait 3,556,762, Bamm, January 19, 1971, entitled 
"Increasing (^rbchydrate Depositicxi in Plants with AmiroEtosphonates"; 

O.S. patent 4,405,531, Franz, September 20, 1983, ^titled 
20 "Salts of N-^tosphoncmethylglycine"; 

0*S. i^toit 3,868,407, Franz, Ftebruary 25, 1975, entitled 
"CarboxyaLi^l Esters of N-Phosphonomethylglycine; 

U.S. Patent 4,140,513, Prill, Ftebruary 20, 1979, entitled 
"Sodiun Sesquiglyjtosate"; 
25 U.S. Patent 4,315,765, large, February 16, 1982, entitled 

"Trialkylsulfoniun Salts of N^hosidx>nanethylglycine;" 
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U.S. Patait 4,481^026, Prisfcsylla, Ifcurember S, 1984, 
«ititled "ALuninua N-Pbosphoncmethylglycine and Its Use As A Herbicide"; 

as. Patent 4,397,676, Bakel, August 9, 1983, entitled 
"N-Ctosphonomethylglycine Derivatives"; and 
5 InternatiOTal i^jplication WO 84/D3607, Chevron Ifesearcfa 

Oonpany, Septenter 27, 1984, entitled "GLyptosate-^Type Berbicidal Ocmposi- 
tionsP. 

Ohese patents are illustrative and ace incorporated faarein Ta^ 
re&c^Kie. tt>st of these patoxts also inclu3e descriptions of processes 
10 Qi?>loyed to prepare such ocmpoisids. Ihe following patents provide addi- 
tional process d^criptions. 

U.S. Patent 3,288,846, Irani et al., November 29, 1966, 
^titled "Process ficir Preparing. Organic Pbospfaonic Acids'; 

U.S. Patent 4,507,250, Batel, tercdi 26, 1985, aatitled 
15 "Process for Producing N-^hosphMonethylglycine Acid"; 

U.S. Patmt 4,147,719, Etaiz, i^nril 3, 1979, «ititled "Pro- 
cess for Producing N-'Ax>^)CHiaaaetiiylglycine"; and 

U.S. Batait 4,487,724, Pelix, Decpmhpr 11, 1984, eititled 
"Process Sjc Preparation N-PfaDspfaonanethylglycine Salts". Oiiese pataits 
20 are also incorporated herein by reference. 

QOi ccn^unds, in particular water soluble JMCM salts, are 
often difficult to obtain in a solid fiDrm. They can be difficult to crys- 
tallize and isolate from aqueous sduticns. Ihey cai fi3rm glassy, non- 
czystcaiine solids which transform rapidly into wet cakes Oisi eqjosed to 
25 the air. 

Ocxmnercial formulations of iMCM ccmpounds are generally not sold 
in a solid form, but sold as aqueous saluticns. These solutions cftori 
ccxitain only about 50% PMCM conpoimd. Ctonsegcently, there is substantial 
waste in terms of storage, t r ansportation charges and container disposal. 

30 MCH conpounds in water are usually acidic and exhibit chelating 

properties. Iron and aluninun tend to inactivate the phytDactivii^ of the 
ccmpoizids. Ihey can react with unlined or galvinized steel to produce 
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hydrogen gas ^ich can fom a highly combustible gas mixture. If ignited, 
this mixture can flash or explode, vhich may c^u g g serious persmal injucy* 
TherefiDre, aqueous solutions of the ccmpounds are usually stored and 
transported in plastic or specially lined steel ccntainers. 

5 It would be desirable to package and sell mOi ccmpounds in a 

solid form in order to realize sidbstantial savings in *-«»rnig of storage, 
transporation and container disposal charges and to avoid the pcoblans 
associated with BtCM solutions. 

Bepresentative patents generally disclosing wettable povders 
10 containing HOI ccn^unds include O.S. Patents 4,025,331; 4,414,158; 

4,481,026; and 4,405,531. Obey broadly disclose wettable powders contain- 
ing a WCti ocmpound, an inert solid extender, and one or more surfactants. 
A disadvantage of such wettable powders is that the solid extmder reduces 
the amount of active ingredients «^ich can be transported in a container 
15 of a particular size. A further disadvantage is that many of the phyto- 
active ccmpounds desirably contained in sixh povders, particularly H4ai 
salts, are l^roscopic or deliquescent. Gteat care is needed in packag- 
ing, storage and use of such wettable powders. If a final usa: chooses to 
easploY only a portion of such a powder, extensive precautions must be 
20 taten to eisure the stability of the remaiider. 

It has now been found, however, that phytoactive mOi ccroposi- 
tions are readily obtained in a solid fom whicdi is sii>stantially non- 
fa^rosccpic or non-deliquescent. Illustrative of a preferred process in 
accordance with the in^oition for preparing such solid compositions is the 
25 process of: 

(a) forming an initial mixture ccraprising a phytoactive PMOI 
conqoound, a solvent and a molten surfactant, the surfactant being solid at 
ambieit ten^ratures; 

(b) removing solvent fran the initial mixture at a temperature 
30 sta^e the melting point of the surfactant to form a final mixture; 

(c) cooling the final mixture to a torperature below the melting 
point of the surfactant to form an N-phosphonomethyl-i^-carbcxymethyl ccn^- 
position vAiich is solid at ambient temperatures; and 
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(d) pcocessing said ocmpositim into particulate fomr such 
as pellets, flakes, granules, or powders* 

1^ used herein, the tern "solid" remrs to the physical state 
herein the composition has a specific stage and vduone and resists defor^ 
5 niation. Ohe solid may be pcocessed into any suitable particulate foim, 
such ais pellets, flakes, granules, or powder. !Cbe solid composition can 
sii>segu»tly be dissolved in a suitable diluent, usually and preferably 
water, at a renote field site, and ^opLied to the plants 1:5300 which the 
oonposition* s £jiytoactivit^ is to be directed, 

to Itoy liquid-dl^ecsible, phytoactive Bd compound can be used in 

the ca q positions and processes in acoordaice with the iiwrention* The term 
"liquid-disp^sible" is used in a broad seise to enconpass confounds ^cii 
are solvtole in a liquid as well as ocDnpomds viiich are merely dispersible. 
m prefenred entoiiments, the H£M ocn^uzd is liquid-soli^l e . In nost 

15 prefierred enbodiments. It is water-soluble. 

Ohe BfSOU Gcn^ounds may be repres^ted fay the fopn u la 
O Z O 

R-C-CH^-CH2P-(R)2 
wherein Z is hydrogen, an organic moiety or an inorganic moiel^. Itepre- 
seitative patents disclosing FMQf canpotmds idherein Z is other than hydro- 
gen include O.S. Patent Use. 3,888,915; 3,933,946; 4,062,699; 4,119,430; 
20 4,322,239; ai^ 4,084,953. 

In. preferred HICM ccnpounds, Z is hydrogea or an organic sdbstL- 

tuait. Representative organic siA)stituaits include methylefie carbcxylic; 

m^ylene ^sgboxdcj m^ylene cyano; carbonyl, such as focmyl, acetyl; 

benzoyl; perflurooacyl; and thiocarbcxiyl; ethylene, such as cyano; caidaa- 
25 Hoyl or carboa^l substituted ethylenel and benzene sulfbnyl siibstituents. 

I^cesentative pat»ts disclosing confounds v^erein the nitrogen oc»itains 

three organic sitostituents include U.S. Patent Nos, 3,455,675 ; 3,556,762; 

4,312,662; 4,216,727; 3,988,142; 3,970,695; 4,180,394; 4,047,927; 

3,853,530; 4,203,756; 3,991,095; and 3,996,040. A preferred tertiary 
30 nitrogm sdbstitued EMCM canpound is N,N-bis-{phosphoncmefeyl)glyclne. 
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Ohose BOi oon^unds v^erein Z is h^drogei are nost preferred the 
phytoactivity desired is herbicidal activity. 

tepresentative R's include halogen, «t9B0H, -N(r1)2/ -OR^, -GR"^ 
and CM, v^ere R^ is independeitly selected from hydrogen; all^l or hy- 
5 droxyalkyl, preferably containing less than ^ut 5 cai±on atoms; alkenyl, 
preferably ocxitaining less than about 5 carbon atoms; or phenyl moieties. 
R^ is ind^endaitly selected frcm t^rogen; alkyl; hydroxyalkyl; or 
diloroalkyl, preferably containing less than 5 carbon atans; alkoxy, 

pcefsradbly oontatning less than about 5 carbon atoms; all^leneandne, pre* 
10 ferably containing less than stovt 12 carbon atans; phsiyl; or benzyl 
moieties. 

M is selected fran hydrogen and agriculturally acc^)table salt- 
forming moieties such as alkali metal, alkaline earth metal, stannic, 
ammoniuiL, orgaiic animQniun, allcylsulfoniun, aU^lsulfbxonian, al]q^lEho9- 
15 phcxiiiia moieties or ccobinatiais thereof. Representative patents discIos-> 
ing at least some of such oai^tBids include O.S. ^taits 3,799,758; 
4,397,676; 4,140,513; 4,315,765; 3,868,407; 4,405,531; 4,481,026; 
4,414,158; 4,120,689; 4,472,189; 4,341,549; and 3,948,975. 

!!he stare patents are herein incorporated by ref^ence. 

20 Illustrative of agriculturally acc^^table salt-forming moieties 

represQfited by M are the alkali metals having atcmic weights of from 22 
through 133, iirdusive, such as sodlun, potassiuoi or rdbidiun, the aUca- 
line earth metals having atcmic weights of from about 24 through 88, 
inclusive, such- as magnesium or calciun; anrooniun and aliphatic anincnium, 

25 wherein the aliphatic anooniuo is primary, secondary, tertiary or quater- 
nary and prefer^ly herein the total nunber or carbon atans does not 
exceed more than about 12; {^sfiylannc^iium; trialkylsulfonium, preferably 
v^erein the total nunber of carbons in the three all^l substituents does 
not exceed more than about 6, sich as trimethylsulfoniun, ethyldimethyl- 

30 sulfoniun, propyldimethylsulfoniua and the like; trial3cylsul£oxoniun, pre- 
ferably v^rein the total number of caztxsn atcms in the three alkyl sub- 
stituents does not ^ceed more th^ about 6, such as triraethylsulfbxoniun, 
ethyldunethylsulfoxoniim, prqpyldimethylsulfaxoniiin and the like; 
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tetraalJcylEhositoniun/ ethyltrimethyiiho^ghoniun, propyltrimethyljto^ghon- 
ium and the like. 

Ik should be noted that the alkaline earth metal salts, i^iile 
agriculturally acceptable, provide only marginal herbicidal activity. 

5 In pre&rred compositions according to this indention, M is 

indep»dently selected &cm the sdbore-described agriculturally acceptable 
salt-fi3xming moieties and faydzogen. Ih more preferred oonposltions, H is 
an alkali metal, anmoniun, monoalkylanoonlum, or tri a1 kylsulfoniim moiety. 
Ih most preferred o onpo sltions only one M is an alkali metal, 

10 monoalkyl anDonim, or trialkylsulfoniun moiety, vinle the other tvo H's 
are h^drogoi. Bepresentative most preferred ocmpositions include iso- 
propylanine N-^ho^hmometiiylglycine, trimethylsulfonlun N-pbosftono^ 
methylgl3^ine and sodiun sesquiWiI--£tosphonaaethYlglycine« . Gombinations of 
tm or more HCM ooo^unds can be employed in the ccaipositians and pro- 

15 c e sses in accordance widi the inveitlon. 

. The choice of the particular surfactant to be used with a HICM 
CGo^und is is^rtant. Ihe choice of a particular surfactant to be used 
in connection with a particular BlQf conpomd will be easily made by o ne 
skilled in the art, without undue expeimentaticn based on the teachings 

20 of this afspLicatim. Whatever surfactant is used, it must be a solid at 
anbimt temperature, i.e, it must ha^e a high melting point. Preferred 
sur&ctants ha^e a melting point dbov^e 50*'C. Ihe surfactant ^lould also 
not be hygroscopic or deliquescmt. When solid, the surfcbcant should be 
readily solidxLe or dispersible in Xit& diluent dtosea by the ultimate user 

25 of the phytoactive ccnposition. Ih prefierred embodimmts, the soliid sur- 
factant is solible in wat«. Ohe surfactant shoiiLd ca u se a minimum amount 
of fiocining/ particularly urjcer vacuun, ^*en the solvent is reracved during 
the processes in ckccordarKre with the inventicm and ^x»uld cause a minimum J 
amount of foaning when the final product is subseguaitly mixed with the — 

30 diluent. 

It is particularly impox^ant that tii e surfactant is solid at 
anbient^^taip^ca^^^^ Ih practical terms, it must be solid at tte highest 
temperatures to which the solid produce may be exposed before it is mixed 
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with the diluent by the ultimate user. Such ten^ratures are generally in 
the range of frcm about -20* to 50*C. 

Preferced surfactants for use in the irarention are nonionic 
block oc^xslyners of alkyl oxides having a functional groi:p 

CH3 

5 ^ere and are the same or different and are selected fron hydrogen, 
R^CO-, R^O/ R^CN-, Rh/ or l^, and wherein R^ is selected from an alkyl 
O O 

having fraa about 8 to about 30 carbon atoms or si alkylaryl qcovp, 
wherein the alkyl portim of the alkylaryl qrovp ranges frcm ^ut 8 to 
about 30 carbon atans, and mixtures thereof, and herein m ranges frcm 
10 about 20 to about 200, n ranges frcm ^ut 0 to about 10/ and m + n is 
equal to or greater than about 25. 

Samples of r'^ include sorbitan, fatty radicals suc^ as coco, 
Qleyl, paJmityl, tallow, stearyl, lauryl, soya, castor, ncanylphenoocf , 
dinonylEhenog^, octylEhenoxy, and dloctylphenoay. 

T5 Preferred ticxiicnic surfactants for use in the ccmpositicns of 

the invaition include Pluronic surfectants, such as Pluronic F-38, P-68, 
P-77, P-87, P-88r F-89, F-108 and P-127. Ohe Pluronic surfactants are 
a\^ail^le commercial ly (BASF), and oonprise ethyloie oxide or pcoEylene 
oxide block oopol^ers. 

20 The advantages of the use of a nonionic surfactant in the pro- 

cess and ccnqpositions of this in^^tion are that they are generally inez- 
peasive* readily available, low or non-irritating, often of low toxicity 
to manmals and generally, low or non-foaming when under vacuun in a molten 
state. 

25 Other surfactants can be used, such as cat ionic, anionic, or 

an^shoteric surfactants. B;>wever, they may give rise to foaming. They 
also may be more toxic to mammals. 
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Such other surfactants include Qnool CX:-57 (cationic) , Acqpad 
C-50 (cationic), Ethoneen 18/12 (cationic), Etbaneen 18/15 (cationic), 
Kbaaie» 18/60 (cationic) , Sthomeen T/60 (cationic) , MJo^s K-380 
(anionic) and Witoonate POR (anionic). 

Mixtures of various non- ionic surfactants, or nonionics with 
cationic, anionic or aDopboteric surfactants, can also be used if desired. 

Ohe Allowing surfactants, among others, hara been fisizid bo be 
useful in the processes and ocnopositions of this iixreitian. 
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Surfactant 


Manufacturer 


Structure/Type 




— . ^ en^f 

Ttyool 5946 


Bnery 


tridecyl alcohol BD* 


39 


Trycol 5967 


Einery 


lauryl alccAol BO 




Ttycol 5964 


Bnery 


lauryl alcohol BO 


39 


Trycol 6954 


anery 


nonylphCTOl 15 EO 




Ttycxal 13P-20 


Ebecy 


nonylphenol 20 BO 


34 


Ityool IAIr-12 


Bnery 


lauryl alcohol 12 BO 


32 


Ttyool IAL-23 


Eknecy 


lauryl alcohol 23 ED 


40 


Ttyool QMi-23 


Bnery 


aUcyl alodbol 23 BO 


47 


Bnory 6873 


Etaery 


- 


- 


!n:ycx>l 6988 


Ekuery 


dinonylphenol 15 BO 


55 


Plurociic F^8 


BASF 


block EO, PO** copoliraer 


54 


Industrol 
MS-40 


BASF 


polyethyl«e glycol fatty acid 
ester 40 EO 


48 


looncjl CNP-150 


BASF 


dinDnylptenol 15 BO 


55 


Pluronic F-127 


BASF 


block BO, PO copoliiner 


56 


Plutonic P-108 


BASF 


block EO, PO oopoljmer 


57 


Plura£ac A-39 


BASF 


linear alcohol ethoscylate 


56 


AUcasuEr S-40 


Allcaril 


stearic acid ethoscylate 40 EO 


46 


ALkasurf lA-50 


ALJcaril 


tallow alcx5hol ethoxylate 50 BO 


47 


Alkasurf OP-40 


ADcaril 


ocrtyl^^enol ethoxylate 40 BO 


48 


Alkasurf IAD-23 


AlXaril 


fetty alcctol ethoxylate 23 BO 


47 


AlJcatronic 
PGP 18-8 


AUcaril 


blc3ck BO, PO copol^er 
(80% EO) 


52 


AUcatzonic 
PGP 23-8 


Allcaril 


- block BO, PO copolymer 
(80% BO) 




AUcatronic 
PGP 33-8 


AUcaril 


block BO, PO cc^lymer 
(80% EO) 


57 


T-DET BP-1 


IhonqpGon- 
Bayward 




28 


T-DOT N-100 


Ihcnipson- 
Hayward 


nonylph«ol 100 BO 


50 


Staley APG 91-3 
(solid form) 


A.E. Staley aUsyl polyglyoslde 




* EO = ethylene oxide 


** PO = propylaie oxide 





Ac3ditional classes of surfactants v^icdi can be used in 
acconcdance with the invention are listed in T&ble II below. 
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TOBifi n 

Surfactants Type Stricture 

p 

AUcamuls fatty acid etboxylate 

Industrol * 

Plkascacf 

Tcy^et 



Altemuls 

Industzx>I 

Qoaeirest 



di-fatty acid esters 



0 p 
KXCT2CH2P (CH2CH2P)^2pH2PCR 



Alkamuls sorbitan ester ethDsylate fD(CE^:P)^ ICCH^2)^ 



{0CH^2)y^ 
CH2{OCH2CH2)zfR 
O 



AUcaaiinoK anine etfacKylate 



\ 



Alkasurf castor oil etfao^lates 
DndustrbL 



O ( CH2CH2P ) 2CH2CH2PH 
O 



CH3 {CH2)sCK:H2Ca=CH(C3i2)7C0CH2 

10-CH2 



Plurcmic polyoxypcoEyleie glycol BO(CH2CH2p)x-(CaCH2P)y-{CH2CH2P)2-fi 
etfaoxylate CH3 



AlkanidGK 



alkanolaaiide etbcocylates 



O /{CB2aa2p)3^ 



\ 



(CH2CH2p)yH 



Alkasurf 

Industrol 

Plurafac 

Iconol 

Trycol 



alcohol etho^lates 



R-(OCH2CH2)xr<>H 
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Scsne surfactants vhich are sal id at ambient ten^ratures foam. 
Ihe foaaiing problem may arise both during the initial preparaticxi of the 
canposition, particularly if the solveit is ranored m5er vacuum, and vhen 
the final product is sii^seguently mixed with a diluent by the ultimate 
5 user, ^erefore, seme embodiments of the inv^ention include an anti-fiDaming 
agent. Ohe anti-foaning agent may be added any time before the solvent is 
removed* 



Representative of useful anti-fioaning agents include ocmpounds 
such as SilcQl^e 5008 (silioone-based anti-foam) and iVnti-fban Bnulsion 
10 Q-94 (SHS Silicones Odrp.) . 

In addition to the EMCM ccn^jound, the surfactant and the anti- 
foaming agents, the ccniposition can also include other oon/mtional adju- 
vants such as drying aids, heat stabilizers, ultrasriolet absorbers, dis- 
persants, wetting agents, and other agriculturally accept able materials. 
15 Representative drying aids include Microcel E, Asrosil 200, and BL-5il^ 
233. Representative heat stabilizers indute itoiylenediamines, phen- 
azine, butylated h^toxy toluene. Representative ultraviolet absorbers 
include Tinuirin 770, Tinwin P, and dinitroanilines. 



Ihe ratio of moi compound to surfactant varies over a wide 
20 range. Since it is known that the choice of a particular surfactant can 
affect the photoactivity of the EMQl ccmpocnds used in accordance with 
this invention, the desired activity of the solid conposition should be 
considered >hen selecting a particular surfactant. As much surfactant as 
desired may be employed so long as the products dissolve totally or dis- 
25 perse readily in the diluent prior to the applicaton. Ebr cost considera- 
tions, a minimum of surfactant ^uld be used which still cables the 
objects of the invention to be obtained, e.g., the production of a solid 
product ii^ich is substantially non-hygroscopic. Ohe ratio of EMCM com- 
pound to surfactants by weight, is typically frcro about 10: 1 to about 
30 1:10. Ohe preferred ratio is from about 4:1 to about 1:2. Ihe most pre- 
ferred ratio is from about 2:1 to about 1:1. 



Representative formulations of the compositions of this inven- 
tion are as follows. The formulations are based on percent by weight, 
unless otherwise noted* 
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69.3% triinethylsalfi>nivin salt of N-pbosphonanethylglycine 
30.7% F-108 (m.p. 57 "C) 
100% Ddtal 

69.3% isopropylanune salt of If-fhosEtonometh^glycine 
30.7% Ttetronic 909 (m.p. 59 'C) 
100% Totsl 

69.3% isopcopylaoine salt of N-Eiiosctoncmethylglycine 
3CL7% Plutonic F-T08 {m.p. 57lC) 
100% OSotal 

Ohe solid ooo^ositions in accordance with this irarention are 
characterized in that the ocnpound forms ai intimate mixture with the 
suzr&ctant, Ihe MCH ccnpDund is initially dispersed throughout a surfae* 
tant matrix. It is believed that such an intimate dispersion ^c&r&its 
5 absorption of moisture fay the Bm ccmpoizids. 

The ccngoositions of this inraitioi can be prepared in any suit- 
able manner. A preferred gcocessr howevrerr ocn^jrises first preparing a 
mixture cmtaining the WOi canpound and the solvent. In preferred enbod- 
immts, the WOa ooa^tsid is dissolved in the solvait. m other embcdi- 
10 mwts, the HGf ocmpound is dispersed therein* 

In some embcdimmts^ the mixture is pr^)ared by forming tiie KiOi 
ccncound in situ. Bor exanple, in sane enixjdimentSr N-phosphonoonetiiylgly- 
cine is reacted with a desired base, in tiie presence of water, too fi3xm aa 
aqueous solution containing the BCM cctcpound. 2h preferred embodiments, 
15 solutions of isoptpEylamine N-phosphoncmethylglycine can be prepared in 
this manner. 

The choice of the solvent for use in accordance with the process - 
of the indention is not critical, but the solveit must meet certain 
regoirements. 'She solvent must be capable of dissolving car dispersing a 
20 desired MM canpound at the temperature used to form the initial mixture, 
without adversely effecting the HICM compound's phytoactivity. The 
greater the solublit^ or ease of dispersibility of the HKM canpound in 



13 



0206537 



solvait, the less solveit will be required and the subsequent rano^al of 
solvent will be facilitated. 

It is preferred that the normal boiling point of the solvent is 
greater than the melting of the particular surfactant chosen. Bswever/ 
5 ^at is roost important is that the solvent be rerocved at a teniserature 
greater than the surfactant's melting point. Consequently/ vAierB the nor^ 
mal boiling point of the solvent is less than the melting point of the 
surfactant, the solvent imist be remcved under elevated pressure* Pre- 
ferred solvents include mter and polar organic solvents, such as metharv- 
10 ol, ethcffiol, isbpropyl alcohol and acetone. Water is inost preferred. 

Ohe third component of the initial mixture is the surfactant. 
The surfactant may be added by conw'eitional techniques to the solvent 
before, during or after the addition of the BICM conpound. Prefer^ly, 
tte surfactant is added in the moltn state, although in sane embed imgits 

15 it is initially merely dissolved or dispersed in the solvent and the tem- 
perature then raised above the melting point of the surfactaxit. initial 
use of a molten surfactant permits easy mixing and can aid in reducing the 
amount of solvent, vAuch is required. In those embodiments vrfiere the mol- 
ten surfactant is itself capable of dissolving or dispersing the desirsd 

20 B1CH coitpound, it can be employed in lieu of the solv»t. 

In order to form or maintain the molten surfactant, the lower 
limit on the temperature of the initial mixture is the melting point of 
the surfactant. Ihe upper limit is the temperature at vhich a particular 
EMCM ccmpound, surfactant or other additives will deccnqpose. Whm tri- 
25 alJ^lsulfoniuiHN-pbosphoncmethylglycines ai^e cbosen as a IMCM conpound, 
tennperatures in the range of 30 to IIO^C are geierally en^^yed. 

Ohe solvent is then removed from the initial mixture, toy sol- 
vit removal technique can be employed, so long as the temperature is 
below the deconposition ten?)erature is above the melting point of the sur- 
30 factant. Representative tediniques include heating and vacuua techniques 
and oombinatims of both. Ebr example, the final mixture can simply be 
heated to a temperature suf f ici^ to evaporate the solvent of the abcR^e 
recpiiremaits are met. 
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Ihe temperature at ^ich the solvent is evep^rated is a function 
of teoperature, ^solute pressure and ccop^sition of the mixture. Ihus, 
i£ a reduced pressure is enq^p^, removal of the solvent can be achieved 
at lower ten{>eratures. A preferred device for solvit reoiaval at reduced 
5 pressure is an industrial-type film ev^rator. Because the residmce 
time of the product in the device is very short, any deccoipositicn ^ich 
may tesid to occur is minimized, 

Jti carrying out the process of this invention, atmospheric con- 
d it ions are most preferred for solvent rancval because they eliminate the 
10 use of special eguipmsit, or special techniques for maintaining a vacuum 
and for reoo/ing the xresulting solid o o uipo sition from such eguipnent. 

As the solvent is renoved at temperatures above the melting 
point of the surfactant and higher ocxicmtrations of surfactant are con- 
tained in the mixture, a viscous final mixture is formed. Ifon cooling, 
15 the final mixture readily solidifies. It is not necessary tn remote all 
the solvent from the final mixture. All that is regLiirad is that suffi- 
cient solvent be renoved so that the final cco^sitiai solidifies u^n 
cooling. Ih preferred embodiments, however, substantially all the solvent 
is remcved. 

20 Ihe reailting solid o au|X) siticgi can thai be processed into any 

suitable particulate form, such as pellets, flakes, granules, or powder, 
by conveitional tediniques. As will be readily appreciated one skilled 
in the art, the size of the final particle will affect the ease of solu- 
tion or dispersion of the final product in the diluent by fftie ultimate 

25 user. Gaierally, the ease of solution or dispersion increases as particle 
size clts3::eases. In ccxitrast, however, the ease of handling thefinal prod- 
uct increases as particle size increases. Ohe more soluble or dispersible 
the solid ocn^xdsition, the large: the particle size that can be employed. 
In preferred embodimmts, the final product is processed into particles 

30 ranging ftaxi powders having a diameter of about 3 to about 15 microns, to 
granules, having a diameter of stout 8 to about 30 mesh to fLakes. 

Ihe following exenqples illustrate production of the canpositions 
of the irvention in accordance with the process described herein. All 
percentages are bssed on weight, unless otherwise clearly indicated. 
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EXAMPIE I 

In a Idtxnrataory Buchi Ibtav^r^ 12.5 grams (g) of TS^SfOtnCP 908 
surfactant (block copoljmer of ethylene oxide and propylaie atide from 
BASF), m.p. 58'C, were melted in a 200 milliliter (ml) roiffid-bottan flask 
at 70 ^C. !Do the molten surfacant 42.5 g of a 58% aqueous trimethylsul- 
fioniun-^-pho^ahononethylglycine solution at ambi^t ten^rature were added 
slovdy while the elevated temperature waa maintained. The mixture was 
heated sloWLy to 95*C under vacuun (5 nnag absolute pressure) and moder- 
ately rotated to control Ebullition. After 1/2 houTr substantially all 
the water had been ranoved an3 the mixture was solidified by cooling to 
room tenperature. Ihe solids obtained were renored from the flask with a 
spatula and ground into a powder with a pestle and a mortar laider nitro- 
gm. A saaple of the powder left in an open crucible did not deLiguese. 

E»VMPI£ H 

A ccoqposition was pr^ared as in EsanpLe I, exc^ for using 
12.5 g of IGBEAL CM 970 (dialkylphenoKypoly(ethylenaxy)ethanQl from GAP 
Oorp.) as the surfactant. A solid was obtained which did not deliquesce 
xspaa standing in the open. 

EXAMPUB ni 

A ccnposition was prepared as in ficanpLe I, except &r using 15 
g of ICOroi, ENP 150r m.p. 55 'C^ as the surfactant, 1 g of Hi-Sil® (funed 
silica from PPG), 2 drops of anti-foaning agent (Silcol^e 5008) aai 
evaporating at 100 *C for cme-half hour at 1 nmHg (^solute). A solid was 
obtained vhich did not deliquesce i^n standing in the open. 

EXAMPIE IV 

A co n position was prepared as in Exai^e I, except for using 15 
g of PLDRCraC® P-108, m.p. 56'C, as the surfactant and evaporating at 95'C 
for 1/2 hour at 10 nmHg. The viscous paste obtained was solidified by 
cooling to room tengperature. It did not delitgpesce upon standing in the 
open. 

E3SAMPI£ V 

A composition was prepared as in ES:anple IV, except for using a 
mixture of 2 surfactants (10 g of PLORDNIC® 17R8 and 5 g of iraC0L« 5946, 
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etboKylated aUcylphenDl surfactant fran fiaery) and es^aporating at 5 nmSG 
absolute pressure (final oc»idition) and 100*C for 15 minutes. Ohe viscx>u5 
paste obtained solidified after cxxsling to rocm tenperature. It did not 
deliquesce vgon standing in the cpm. 

EXRMPLE VI 

5 A ccnqposition was prepared as in Bcao^le I, except for using 15 

g of ELaB0NIC3» P-IOS, m.p. 56*C^ 1 g of Hi-Sil« (fused silica fnaa PPG) 
and e^^rating at 5 msEq absolute pressure (final condition) at lOO^C for 
1/2 bour. The product obtained solidified quickly «hen cooled. Tt did 
not delicE^esce upon standing in the opm. 

EaaMPLE vn 

10 A cco^ositiaa «as prepared as in ^saaspLa I, esoept for using 25 

g of PliCRfiFAC: A-39 (a linear alcohol etlioxYlate surfactant fixm BASF) , 
itt.p. 56 'C, as the surfactant and evaporating at 1 mn^ absolute pressure 
(final condition) at 100 'C for 1/2 hour. The viscous liquid obtained 
solidified when cooled to mem temparatuce. It did not deliquesce upon 

15 standing in the open. 

to a l*oratory Buchi RDtavaporr 12.5 g of I<2EM.» DM 970 sur- 
factant (trialkylphenoQCf pQly(ethylenaxy)ethanol from (SF Q>rp.) were 
melted in a 200 ml round-bottoa flask at 70*C. To the moletai surfactant^ 
47.8 g of a 53.5 wt. % isopropylemino^i-igtosphaxxnethylglycine aqueous 

20 solutim (RDdeo fixm SOnsanto) at anibieit tenperature was maintained. Ihe 
mixture was then heated slowly to 95*C under vacuim (5 innBg dDsolute pres- 
sure) and moderately rotated to control the Ebullition. After 1/2 hour 
s\±>stantially all the water had bem renamed and the mixture was cooled to 
rocm tenperature. The solids c^tained were ranared frcm the flask with a 

25 spatula and ground into a powder with a pestle and a mortar under nitro- 
gen. A sai^le of the powder left in an open crucible did not deliquesce. 

EXaMPIE IX 

A canpcsiticn was prepared as in EScai^le VIII/ except for using 
12.5 g of PIXJRCNIC 17R8 surfactant (block copolyner of propylene oxide and 
ethylene acide frcm BASF, Wyandotte) ana evaporating at 90 for 1/2 half 
30 hour at 5 amBg (absolute) . The resulting solid product did not delic^sce. 
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Bg^MPLE X 

Twelve a(3ditional powdsrs were prepared. All the solids obtained 
were ground into water-soluble powders. Ihe powders were prepared as 
follows: 

(a) Six differait surfactants (15 g for each powder) were mixed with 

5 1 g of Hi-Sil^ ( fused silica from WG) and 42.5 g of a 58% aqueous 

solution of trimeth^lsulfmiuD^-fiiosphon^ and worted-up as 

in l^snsple VI. Table III indicates the surfactants used. 

aMiE in 
Sur&ctants 



BC3W- 

der Tradeiame 


Mfgr. 


Melting 

point 
("C) 


Average 
Molecular 
Weight 


Viscosity 
e 77*C 

(cps) Class or fbonula 


1 


Pluzonic* 108 


BASF 


57 


14,600 


2800 


Polyol 


2 


Otetrinic* 909 


BASF 


59 


30,000 


8200 


Polyol 


3 


Pluracol® E8000 


BASF 


61 


7,500 




Polyethylene glycol 


4 


Plurafac^ A-39 


BASF 


56 


2,600 


125 


Linear alcohol 
ethoxylate 


5 


loonol® DNP-150 


BASF 


55 


6,900 




Oinonylphenol 
ethoxylate 


6 


Tricol® 6954 


Etfery 


54 






IS3nyl£henol 
ethoxylate 



(b) In addition, six powders were prepared from a caribination of two 

surfactants, IcotoI ENP-150, m.p. 55 and Trycol® 6954, m.p. 54 *C, at 3 
10 different le^rels: 15, 20 and 25 g with 42.5 g of a 58 wt- % solution of 
triinethylsulfoniuiHi-phosphoncroeth/lglycine as in Example VI. Ih eadi 
instance a dry powder was obtained. 

Egtfglfi XT 

A coR^sitic^ was prepared as in Example I, except for using 300 
g of Pluronic F-88 (block oopdymer of propylene oxide) an:3 ethylene cxide 
15 (frcm BASF, m.p. 54*C) as the surfactant, 574 g of a 58% agaeous tri- 
methylsulfoniua N-^^x^sphonanethylglycine solution, 10 drops of Siloblapse 
5008 and mixing in a 2 liter round-bottomed flask. Ohe solid obtained did 
not deliquesce upcxi standing in the open. 
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Ihe phytoactive cai^sitions of this inRraition are effective 
whai sijbsequently dissolved or dispersed in a suitable diluoit^ preferably 
water,, and applied to thelocus desired by spray or other ccxwentional 
mmas. G&nventlonal adjwants, imauding wetting ageats, penetrating 
5 cgeits, spreading or sticking agents, carriers, extenders and oonditioning 
sQ&its, such as dispersing agents can be added bo the final solution or 
dispersicxu 

The following ocaotples danonstrate the herbicidal effectiveness 
of the conpositicms of the ixxroitioa. TSob effective nes s was cbserved by 
10 CTTT^aring the estait of weed oontcol in test containers treated with the 
HOI Gco^ositons in accordance *dth the ixwention with that occurring in 
similar control containacs, Ihe soil used in these tests «s a sandy loam 
soil frcm the Livennore, California area. 

Ihe soil «as treated by the addition of 17-17-17 fertilizer CN- 
T5 P^Os-K^ on a wight basis) , amointing bo 50 ppm hy weight, with respect to 
the soil, an3 OkPrnH®, a soil fuigicide. 

Ohe thus treated soil ^^as then placed in plastic tubs, 6 inches 
in dianeter and 5 inches de^ with drainage holes. Jbhnsongrass rhi z c mes , 
Bermuda grass cuttings and purple nutsedge tuters were planted in the test 
20 containers- Ihe test weeds were as follows: 

Qannon Ifame Scimtific tfeme 

Weeds; A. Jdbnsanjcass Soiqhui halepense 

B. Bermuda grass Ofnodon dactylon 

C. purple nutsedge Cyperus rotundas 

Sufficient stock or cuttings were planted bo produce several 
seedlings per container. After planting, the containers were placed in a 
greenhouse maintained at 21* to 30*C and watered daily with a spcinklor. 

A variety of EMCM ocrapositions based on trimethylsulfoniOT 
25 N-pho^tononiethylglycine were spcs^ on the seedling aggpcoximately 35 
days after planting. Hbe compositions are shown in Table IV. Ocmposition 
1 was a liquid formulation. Ocrapositions 2 through 13 were solid 
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ooqpositicxis, produced in accordance with the invention. Each canposxtion 
was dissolved in 400 ml of water and than a 40 ml aliquot of the resulting 
solution was used for spraying at the rates indicated in Table IV. 

^Approximately 28 after the spraying, the degree of weed 
5 control was rated and recorded as a percentage control compared to the 
octroi exhibited on the same species of the same age vhich had not been 
sprayed, iha rating ranged frtan 0 to 100%^ where 0 equaled no effect on 
plant growth ^en canpared to the untreated control, and 1 00 equals can- 
plete killing of the test weeds* 
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Ohe results are listed in 1!^le IV. 
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Percent Q>ntxol Ratings 
Weight tete Jbbnson Bermuda BirpLe 
^^^"r^sition in grams (3JVA) grass grass Hitsedge 



1. 


Herbicide 


3.84 


1/4 


65 


65 


- 




Ethaquod 12 


1.54 


1/2 


97 


99 


55 






1 






93 


2. 


Herbicide 


3.84 


1/4 


40 


15 


- 




Pluconic P-108 


2.30 


1/2 


85 


55 


45 








1 






93 


3. 


Herbicide 


3.84 


1/4 


25 


10 


— 




fDetronic 909 


2.30 


1/2 


80 


45 


40 




• 




1 
1 






85 


4. 


Heri>icide 


3.84 


1/4 


10 


15 


— 




Pluraool S8000 


2.30 


1/2 


75 


50 


35 








1 






80 


5. 




3.84 


1/4 


15 


25 






Plurafac A-39 


2.30 


1/2 


80 


60 


25 


6. 


Herbicide 


3.84 


1/4 


15 


15 


- 




Iconol DNP-150 


2.30 


1/2 


70 


60 


25 




- 




t 






75 


7. 


Herbicide 


3.84 


1/4 


35 


20 


- 




Tcjcol 6954 


2.30 


1/2 


80 


70 


25 


Q 




3 84 


1/4 


35 


20 






IcooDl ENP-150 


2.68 


1/2 


75 


70 


35 








1 






85 


9. 


Herbicide 


3.84 


1/4 


25 


35 






IC«XK>1 ENP-150 


3.07 


1/2 


75 


70 


45 








1 






80 


10. 


Herbicide 


3.84 


1/4 


25 


35 






Iconol CNP 150 


3.84 


1/2 


75 


70 


50 








1 






80 


11. 


Heii)icix3e 


3.84 


1/4 


35 


35 






Inocol EMP-150 


3.84 


1/2 


85 


80 


35 








1 






75 


12. 


Herbicide 


3.84 


1/4 


40 


35 






Plurafac A-39 


3.07 


1/2 


85 


75 . 


35 








1 






88 


13. 


Herbicide 


3.84 


1/4 


55 


40 






Plurafac A-39 


3.84 


1/2 


95 


98 


35 








1 






93 



8 8 8 8 
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Ihe amount of the oanposition vhich constitues a phytoactive 
sroount depend on the nature of the plants and the effect desired. OJje 
rate of agpLicatixyn goierally varies fixm etoct 0.01 to dbout 50 pounds of 
EHCM ccap>und per acre, preferably about 0.1 bo about 25 pourds ps: acre 
5 vdth the actual anccnt d^nding on the overall cost and the desired 
results. It will be readily ^parent tx> one skilled in the art that ccm- 
positions exhibiting lower phytoactivity will require a higher explication 
rate than the more active ccnipounds for the sane degree of effectiveness. 
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Claims 

1. A solid, substantially noiv-hygroscopic, jAiytoactlve canposi-- 
tion ocn^nrising an intimate mixture of a phytoactive N-phosEtononethyl-N- 
carixsi^ethyl caBpoix^ and a sutfactanti vAiexre the surfactant is solid at 
cDbient teaiperatizre. 

5 2. A conposition in accordance witii Claim 1 vAierein the N-pfaos- 

^]Dna&et!iyl-2¥-carbaiQiDet±iyl cco^und is o£ the fiocnuLa 

0 O 

ir H 

MXCH^JBCa2P-{0M) 2 
and v^iere H is independently selected fcan hydrogen and agriculturally 
acc^table salb-forming moieties. 

-3, A ccnposition in accordance with Claim 2 >*ierein the »-^faos- 
10 phonc2Eethyl-N-cacbCDCsmethyl coi^und is N-£tos]^naaethylglyciz». 

4. A conposition in accordance with Claim 2 herein the N-pios- 
pboncmethyl-»--GarbQKsmethyl conpound is trimethylsuifionium-«F-ptosEfaono- 
metfaYglycine. 

5. A conposition in accordance with Claims 1, 2, 3 or 4 wherein 
15 the surfactant is an ethylene oecide or propyleie oKide block oopolsnifir. 

6. A conposition in accordance witdi Claims 1, 2, 3 or 4 ^^lerein 
the surfactant is a block Gopol:^er of allcyl cscides having a func ti o n a l 
grotp 

R-(CH2CH2P)ni • [(SCa^)^^^' 
CH3 

wherein R and R' are independently sdected froa hydrogmr R?'00-, Bf'O-, 
RfCH- or Bf*H^or N- wherein R? is selected fron the alkyl group having from 
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about 8 to about 30 carbon atons or all^laryl groups \Aierein tte alkyl 
portion of the alkylaryl group ranges fron about 8 to about 30 carbon 
atoms, and mixtures thereof , and viierein m ranges fron about 20 to about 
200, n ranges fran about 0 to about 10, and m + n is equal to or greater 
25 than about 25. 
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7. A method for the proration of a solid, fAiytoactive, 
sition ocn^ising; 

(a) £oxining an initial mixture oanprising a phytoactive N-phos- 
phonomethyl-N-carboxYfnethyl canpound/ a solveit and a molten surfactant, 

5 the surfactant being solid at ambient temperatures; 

(b) rancving sovlent fron said initial mixture bo form a final 
mixture at a taoperature cdtxve the melting point of the surfactant; and 

(c) oocaing said final mixture to a tenqperature below the melt- 
ing point of the surfactant bo form a N--phosphoncmethyl'-N--carbCK^ethyl 

10 ccn^Dsition whicdi is solid at aii>ient temperature* 

8. A method in accordance with Claim 7 i^^ein the l^-pfaospix>no- 
methyl-N-carbCQQmethyl ocmpound is of the formula 

and where M is indep«d»tly selected frcro hydrogen an3 agriculturally 
acceptable salt-fi>rming moieties. 

15 9. A method in accordance with Claim 8 wherein the N-pho^gtono- 

methyl-l(-carbox^thyl ccopound is N-phosphoncraethylglycine. 

10. A method in accocdance with Qaim 8 herein the N-icbos- 
phonanethyl-N-carbcK^thyl ccnupound is isopix^lanine-N-phosEtencmethyl;* 
glycine. 

11. A method of controlling vegetation wherein a 
phytoactive amount of a composition in accordance with 
claim 1, optionally in admixture with a diluent, is applied 
thereto. 
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